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ABSTRACT

This report summarizes the light scattering properties of many more Corning
Glass Works' materials. Of the 65 samples measured, 5 were found which have

sufficiently good optical properties to warrant further investigations.

Prototype rear projection screens measuring 3" x 3" have been fabricated from

®

FotofornsE)glass° Work is continuing on lenticular Fotoform™ glass and glasses

with metallic particles.
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TECHNICAL REPORT NO. 16

I. Materials

A,

Glass Ceramics

Since the last reporting period we have measured an additional 65
samples of glass-ceramic materials of which some 5 different samples
look promising. These samples are AU-3A, AU-4A, and AU-6A, and
particularly AS-4A and AS-9A. The first group, the AU series, have
particle concentrations somewhat greater than optimum making them less
efficient; however, the scattering appears to be nearly independent

of wavelength which is very desirable, Remelts of the AU series with
lower particle concentrations have been requested, as well as electron.
micrographs of AS-4 and AS-9. The remainder of the samples are not

suitable because of their specular transmission in the red.

.The optical data from all 65 samples are summarized in the data

appendix beginning with Tables A-1.& A=2. Curves for Tys5

axial gain are given in Figures A-1 and A-2 and the Gain (8) curves

data vs.

along with tabular values of Gain (6) follow, - It should be noted that
included with the compressed data is the brightness variation of each

sample within i450’ denoted by V45°

New samples of the same glasses AC-18 and AC-19 are designated AP and

AR, respectively. We have found that the AP and AR series are less
satisfactory than the AC-18 and AC-19 samples because there is considerable
specular transmission at the longer wavelengths. This seems to be

because of the smaller-partiéle size. Electron micrographs of these

new samples are being prepared to establish this. Figure A-3 shows the
scattering particles in sample AC-19., The white bar represents 1 micron.
Clearly the average particle size is about .3 to .4 micron, exactly the

optimum size for the required uniformity.

As before most of the glass ceramics have predictable values of T In

45°

every case where a sample has a much less than optimum value of T Figures

45’
A-1 and A-2, the particle concentration is too low and a large fraction of
the incident light is specularly transmitted. The high gains reported are
due to interference from the specularly transmitted light, and not due to

absorption or multiple scattering as with the commercial rear projection

COMFIBENTIAL
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screen materials., This stray light also has the effect of causing

the brightness variation to appear very large.

Several techniques of making thin layers of glass-ceramic material
are presently being investigated. Some of these techniques will be
used to make 12" x 12" prototype rear projection screens for

detailed visual evaluation,

®

B. Fotoform™ Glass

Investigations of the optical properties of this material are con-
tinuing; however, some time: - delays have occurred because of diffi-
culties with an oven used for heat treating the glass. Three prototype
rear projection screens of this material measuring 3 inches square

have been fabricated. These are being ground and polished and will

be forwarded for furthef evaluation along with a data sheet of their

optical properties within the next two weeks,

The Ronchi ruling for making the 1enticu1ar samples has been made and
samples of this material will be fabricated as soon as repairs on the

oven are complete,

C. Metallic Particles
Work in this area is continuing; however, it has been quite difficult
to obtain sufficiently large metallic particles,

D. Materials Comparisons

We are fabricating a mosiac to hold about 8 commercial rear projection
screen materials and 6 to 8 Corning Glass Works' materials. This will
be used for visually comparing different materials. It will be con-

structed so as to duplicate an actual projection system,

Instrumentation

All electrical and mechanical parts of the modulation transfer function
analyzer are complete. Special Sine-wave resolution targets are being made
and the complete system with the new masks will be available by the end of

December. .

J&”E\
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1 v Table A-1 Ukl i ity i
Summary of the Optical Properties of
Some Corning Glass Works'Materials

T T T Brightness

ngggie 7s ;5 sgec 2zii1 Variation Thi;ﬁgess
’ ° ? £45° (%)
AH-2A 50. 18. 0.0 1.3 3.2 0.965
AH-2D 50, . 18, 0.0 1.4 7.2 0.991
AJ-1A 33. 12. 0.0 0.9 4.6 ©0.585
AJ-1B 18. 6.3 0.0 0.4 16, 1.119
AJ-3A 63. 46, 35, 56. 97. 0.356
AJ-4A 93, 43, 1. 6. 49, 0.483
AJ-4B 58, 23. 0.1 1.8 11. 0.016
AJ-5A 56. 22. 0.1 1.6 7.2 0.559
| AJ-5B 35. 12. 0.0 0.9 5.3 1.016
i AJ-6A 51. 18. 0.4 1.3 3.9 0.483
| AJ-6B 32, 12. 0.3 0.8 2.3 0.864
; AP-1A 82. 31, 1.5 2.1 1.6 0.508
| AP-1B 72. 27. 0.1 1.9 3.7 1.091
3 AP-2A 92. a2, 7.4 7.7 56. 0.508
| AP-2B 71, 27. 0.1 1.9 3.8 1,029
| AP-3A 77. 29, 1.5 2.0 2.1 0.508
AP-3B 75. 28, 0.1 2.0 2.8 0.991
AP-4A 77, 29. 1.5 2.0 3.9 0.508
AP-4B 72, 27. 0.1 1.9 3.9 1.003
AP-5A 81. 30, 1.5 2.2 4.1 0.508
AP-5B 66. 24, 0.1 1.7 3.0 1,011
AR-1A 78. 29, 0.1 2.1 4.1 0.547
| AR-1B 66. 25. 0.1 . . 1.119
§ AR-2A 78. 29, 0.5 2.1 5.5 0.521
AR-2B 61. 22, 0.1 1.6 2.1 1,091
AR-3A 80. 30, 0.1 2.2 4,0 0.521
AR-3B  69. 26. 0.1 1.8 3,3 1.119
| AR-4A 79. 29. 0.5 2.1 4.1 0.496
} AR-4B 60. 23. 0.1 1.6 4.2 1.105
AR-5A 73. 28, 2.5 2.1 6.1 0.483
AR-5B 54, 20, 0.2 1.5 3.4 1.091
i
|

At :
Declassified in Part - Sanitized Copy Approved for Release 2012/11/08 : CIA-RDP79B00873A002000010075-0




DecIaSS|f|ed in Part - Sanitized Copy Approved for Release 2012/1 1/08 : CIA RDP79BOO873A002000010075 0

t J Table A-1 Cont1nued~‘
Szxcr)lgie ';s _ T;S Tsgec g:izl 3;;52:2235 Thjisulgess
° ’ ’ +45° (%)

AS-1A 90, 42, 1.9 7.5 7 57. 0.33
AS-1B 75. 30. 1.4 2.6 15. 1.016
AS-2A 82. 40, 7.7 16. 80. 0.33
AS-2B 75, 31, 2.3 2.8 21, 1.003
AS-3A 73. 46, 23. 12. 80, 0.33
AS-3B 86. 42, 6.6 5.2 43, '0.991
AS-4A 78, 29, 1.2 2.2 7.5 0.33
AS-4B a7. 20. 0.8 1.4 2.5 0.991
AS=5A 73. 52. 20. 29, 93. 0.33
AS-5B 86, 52. 8.2 8.8 66. 0.991
AS-6A 69. 25, 1.8 1.9 5.7 0.33
AS-6B 34, 14, - 0.5 1.0 2.4 0.991
AS-7A 87. 42, 2.8 5.4 46, 0.336
AS-7B 77. 32, 1.5 2.5 12, 0.991
AS-8A 83. 37. 5.3 5.9 52. 0.33
AS-8B 68. 27, 1.4 2.2 11. 0.986
AS-9A 76. 30. 2.3 2.2 6.7 0.33
AS-9B 49, 19, . 0.8 1.3 3.8 0.965
"AS-10A 87. 44, 6.7 10. 68. 0.33
AS-10B 78. 31. 1.7 2.5 ° 13. 0.978
AS-11A 80, 41, 11, 7.0 60. 0.33
AS-11B 80. 33. 1.7 2.6 12. 0.991
AU-1A 49, 19. 0.1 1.4 . 6.2 0.559
AU-1B 26. 9.6 0.4 0.7 2.5 1.091
AU-2A 47, 18. 0.1 1.3 2.8 0.585
AU-2B 23, 9.0 0.4 0.6 3.0 1.091
AU-3A 59. 22, 0.1 1.6 3.3 . 0.597
AU-3B 44, 17. 0.6 1.5 15. 1.068
AU-4A 59, 22, 0.1 1.6 2.5 0.33
AU-4B 21, 8.3 0.4 0.6 2.6 0.965
AU-5A 46, 17. 0.1 1.2 2.5 0.559
AU-5B 21, 8.1 0.3 0.6 2.6 1.068
AU-6A 52, 19. 0.1 1.3 2.2 0.559
AU-6B 26. 11. 0.4 0.8 3.5 1.052
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. SUMMARY OF ANGULAR GAIN FUNCTIONS

SAMPLE CODES

AJd-1A
¢ 860
o847
0841
° 839
2834
¢ 826
.818
808
0795
- 783
0770
753
0734
0709
0675
624

550

0378

. AJ=3iB

.
0438

438
0438
0438
6438
0837
¢ 435
0433
¢430
6425
c419
e4il
2400

e384

0356 .

¢318

0269

AJ=3A
55,787
19,558

8+072

50578

40233

3@156

26297

1,607

‘16247
0918
o754
+656
«520
525

o459

0426

2380

© 196

AJ%#A
60456
4,842
42269

32826

3,462

3,150
2,863
2,629
2,421
2,238
2,082
1ﬁszééﬁ
1785
16645
16509
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SUMMARY OF ANGULAR GAIN FUNCT IONS

£

.

ANGLE - ' . SAMPLE CODES

K A48 AJ=5A AS=5B AJ=6A AS=6B
0 1.810 10633 . .o18 112307 0819 2000
5 1.701 10563 <895 - 10294 0817 «000
10 1.665 10519 . e879 10281  .815 000
15 1.687 1e502 .866 1.268 815,000
. 20 16629 1,502 0856 10243 0813 " .000
25 - 1,598 - 1.502 o848 1e223 o811 0000
30 1.566 10486 845 10217 " .s07 »000
35 . 1.520 10465 '+838 le214  e799 0000
40 1,475 16437 . .s29 1.211 T a791 2000
45 Lobbd Le411 »824 1.208 e781 4000
50 1,408 10388 6813 1,202 0767 A 2000
85 10367 1e368 .802 . 10191 074 T ©000
60 1,324 ’ 10352 e 786 " 10178 0723 2000
6% '3;@240 16333 762 10159 e ?03 2000
70 lol22 10233 729 1609Q «639 5000
TS . 963 10037 577 . 967 - 0543 2000
eo o742 669 . s70 +807 0433 . 2000
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Y 2000 - 2000 | 000 '-,. ‘.ood <000 005
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TS -578 0564 0351 510 ©315 #000
T45 - 0227 215 2123 el 0317 <000
TSP 20011 00010 20000 00044 00029
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SUMMARY OF ANGULAR GAIN FUNCTIONS

SAMPLE CODES

AP=3A
2004
20004
20,004
2.004
2,004
10993
1,983
1,972
1.940
1e919
1.876
1823
1.748
1,673
16567
1,428

1.066

«021
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AP=&4A

2,033

2,027
2,023
20012
2,002
1991
1,971
1940
1908
1.877
1,836
1805
10763
10701
1618
10431

16126

AP=SA

20152

24119

26086
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SUMMARY OF ANGULAR GAIN FUNCT IONS

ANGLE SAMPLE CODES

K AP-18 APo2B AP=3B AP=4B AP-58
0 10911 10929 10995 1,944 10712 2000
5 10911 1,893 1,977 12926 1,712 2000
10 10894 10875 1,958 1,908 10712 2000
15 10876 1,857 10939 - 1.889 1,695 4000
20 10859 1,857 16920 1,889 1,678 000
25 10842 10839 10920 10871 1,678 2000
30 1842 1,839 1,920 1871 1:678 2000
35 10824 1822 16901 1,853 1o644 6000
40 10807 | 14786 1,901 1,816 10627 0000
45 L0772 10786 .,' 10883 10798 10610 4000
50 1737 10750 1,845 1,779 10576 0000
56 10703 10714 10807 10742 10559 £000
60 1,668 10697 1770 10669 1,509 e000
55 10616 10607 1,713 10614 1o441 0000
70  1e5i1 1500 10581 1ese1 10339 . 2000
75 1.372  1e321 1e412 1.387 10203 2000
80 10094 2928 1,073 1,045 ¢ 966 0000
85 o191 o162 .188 . .238 o474 <000
20 2000 <000 2000 2000 <000 0000
TS 0716 0705 o748 o723 . 0658 . 6000
T4s 2268 0267 0280 0273 0242 2000
TSP 00083 00011 _ 00011 00021 . 20009
V45 0037 2038 . 0028 0039 : 0030
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ANGLE " SAMPLE CODES

K AR~GA AR=4B . AR=5A AR=58 .

0 2,105 1624 2,050 1,450 0000 «000

5 2,084 1624 2,023 10450 2000 2000
10 20063 1609 1,997 10450 2000 «000
15 2,063 1594 1.984 1,437 0000 2000
20 2,063 1,565 ~1°97z. 1409 «000 0000
25 20042 10565 16918 10395 2000 000
30 2,021 1,594 10892 1.367 2000 2000
35 £0979 1565 1.866 10367 0000 0000
40 1,958 10491 1.839 1363 000 2000
45 1,937 1.506 1813 10353 0000 0000
50 10,916 10491 10787 10325 2000 2000
55 1.895 1,476 1,708 10311 o000 «000
60 1810 10387 10682 10255 0000 2000
65 1,705 10328 16550 1«241\ 2000 ©000
70 1,600 1,269 16445 10116 0000 ;ooo
75 10389 1,151 1.261 0976 0000 0000
80 10137 0767 0946 795 «000 2000
85 0673 c 088 0473 0251 <000 s000
°0 2000 6000 ” 0000 0000 2000 6000
TS 0793 2595 0725 0543 2000 2000
T45 2293 0227 0277 0202 2000 2000
TSP 00053 00011 2025 0002
V&S 0041 0042 0061 0034
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ANGLE . , ' SAMPLE CODES

K AS=1A As=2a - AS-3A AS-4A AS=5A AS=6A
0 70530 15,943 110998 20219 28,684 10,887
5 60475 11,547 90047 . 20136 17,688 1.835

10 Se346 70151 70080 20073 13,625 1.784

1S 4,292 3,751 50802 20073 86366 1,784

20 3,388 2,790 . 44523 20032 . 4e.780 16766

25 2,936 | 2,321 3e442 | 24001 24987 1,766

30 2.597 20110 2,606 10990 2,151 1,732

35 2,334 10992 1,966 1.970 1434 1715

40 2,146 10,875 1.573 | 1.928 | 16195 10,698

45 2,033 1.758 10357 10908 2956 1,681

50 1,942 10699 1,180 10866 836 1.629

55 1.844 10641 10052 1.835 | 764 - 1,612

60 1,731 1e582 e914 1o762 0717 10543

65 ' 1,656 1,524 «885 10710 0645 1o475

70 1.581 1,406 786 1.617 597 10372

75 - 1.430 1207 " .e88 14410 0525 . 1260

80  1.069. -  e9q2 o590 10119 0478 1,063

85 0338 . .234 . 393 642 358 «669

20 <000 000 2000 - 000 0000 2000

S RS Es s NSRS RS S S SSTRESSSSSTSSsssmonESSsSsssmssssEos—smsmmEomo

TS 0904  «820 0727 786 .728 ¢693

T45 s424 0400 L 0485 0290 0522 e253

TSP 0019 0772 228 00117 0202 20178

vés o574, . -801 079 - .075 0935 057
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70
7S
80
35

20

Ta4s
TSP

V45

AS=~28 AS=38 AS~4B
A20830 50192 10396
20802 64763 1439
2,581 40436 . - . 1,396
22354 4106 : 15393
20213 30681 1.382
20129 36280 10375
2.073 2,926 10368
10989 2596 . 1,358
10905 26332 10346
10863 2,053 10326
1793 faaea 1305
10737 10675 10267
10667 1.543 10214
1,569 1.416 10545
10429 12250  1e012
10261 1,085 L6856
0952 0826 0125
0420 0377 =000
2000 «000 2000
0753 29356 0474
0306 ‘béaa 0199
s 0228 Vooaa 00081
0206 0433 0025

ABS

55

AS=1B
2:618
2s291
20160

20138

. 2e094

2005¢
20007
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10942
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16887
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le782
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153313

o T4L
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e 000

o 749
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AS=58

80,781
80396

To368

. 6040

.

40883
3e812
3084
20484
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12567
1379
10242
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<976
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e3$9

2000

e 856
65118
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o559

-

AS=68
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0947
0944
2938
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K AS=7A
0 50428
5 40880
10 40382
15 30934
20 3,485
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30 2.689
35 20440
40 20191
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50 L8992
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70 lo444
75 o244
8¢ , 2998
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20 0000
AP F S
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T45 0417
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."70039
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20252
1,971
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1,633
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SUMMARY OF ANGULAR.GAIN FUNCT IONS

SAMPLE CODES

AS-BB = AS-9B AS-108 AS~118B
24157 1.326 . 2.521 20569 . 4000
- 20104 1e319 20471 24544 | «000
2,051 1e310 . 20397 | 24505 2000
2.002 1,287 24323 20446 2000
1.955 1.280 2.254 24384 «000
1,912 16275 © 2e.182 2e312 e000
1,866 1.264 . 26125 éezao " «000
1,817 14259 | 2.068 2,161 ‘ 0000
1e764 " 1e245 2,002 2,094 000
1713 10,227 14940 2.022 0000
10657 1.205 1.878 1,947 0000
1594 1,178 1.804 10856 0000
1.519 10139 1e722 10773 0000
1.424 1,095 14626 1654 0000
10296 14018 1495 1.516 2000
1s115 | e884 10297 1.336 0000
+839 .837 1,013 1,027 4000
e318 0026 0432 2418 2000
2000 2000 2000 <000 2000
T U S S
0675 c489 0776 «803 «000
0272 «185 0311 327 «000
00136 e008 «0171 e0166
Cella 0038 0130 e119

v4s

ABS
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- o s

AU=1A . AU~24
10433 10299
10433 10270
10433 1,256
1,368 10256
e 303 10256
10303 1256
1.303 1256
16290 § 6256
10277 1o241
1¢264 10,227
10238 1,183
1e212 loi54
10199 16126
10140 1.097
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